
APPENDIX I.O-1 A

PASTURE SEDIMENT PONT)

Permit Term Reclamation Plan Supplement

UPDES DISCHARGE OO9
Reference Drawings 1 0-5, 7 'lG, 7 -9

Hydrologic and Sediment Parameters

10 year 6 hour storm
10 year 24 hour storm
25 year 6 hour storm
100 year 6 hour storm

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the Pasture
pond *A tn" Clear Water Pond and Slurry Ponds I and2. The watersheds which have

hitherto drained into these ponds are proposed to be combined together and the storm

water is to be processed through an enlarged Pasture Pond. Clear Water and Slurry

Ponds afe approved for use as the Excess Spoil Disposal Atea#2.

FILE ,N

."jil"nfiSi#

Pasture Sediment Pond Hydrologic Calculations
Permit Term Reclamation Plan Supplement

r"rffi-"*t i""t*ut]

Appendix l0-l A June 2046



PASTURII SEDIMENT POND - Hydrologic Calculations

INTRODUCTION

Ihe Pasture Sediment Pond (UPDES 009) is located north of the West Slurry Cell (see
Plate 10-5). The pond is an off channel, temporary sediment control stntcture, with a total
as-built volume of 3.08 acre-feet (top of bank). Surface u'ater runoff and sediment runoff
from a 109.25 acre watershed is captured by the pond.

T'he Pasture Pond has been in service for a number of decades. ln 2006, SCA proposed
to enlarge this pond and use it to treat runoff from the area formerly served by the Clear
Water Pond and Slurry Ponds I and2. These formerponds are nowthe site of the Excess
Spoil Disposal Area#Z. The new'hydrologic modeling accompanying this appendix
section includes the entire combinecl watershed and the proposed design size of the pond.
These calculations supersede those previously presented in the Final Reclamation Plan
for the Clear Water Pond and the Pasture Pond drainages.

The drainage area contributing to the Pasture Pond would be reclaimed in Phase I with
the pond remaining in place until reclamation in Phase 2 as shown on Plate 10-4. The
phases of reclamation would occur as described in the approved permit.

I'he structure is a temporary pond as addressed in R645-3A1n2.200- 'l he structure does
not meet the size or other qualifying criteria of the MSHA of 30 CPR 77.216(a).
Therefore, it provides a combination of principal and emergency spiliways that r,vill
satbly discharge a25 year, 6 hour event.

I'he pond contains a2 inch drain pipe. 'lhis 2 inch pipe is normally closed but can be
opened to discharge the pond after major storm events after appropriate settling times.
The pond is modeled in Sedimot-Il with the 2 inch drain pipe closed, however, the pond
is considered empty above the level of the drain pipe whenthe storm begins. The
maximum sediment level allowed in the pond is therefore set at the elevation of the inlet
to the 2-inch drain pipe.

'I'he pond can discharge through an 18 inch culvert when the water level reaches the stage
elevation of 6490.6 (6.1 feet deep). The l8 inch pipe spillway is capable of passing the
?5 r;ear fr lrnrrr peak floiv. 

'l'he pond treats the l0 yea:', 24 hour storm such that effluent is- -  
J - *

well within the IJPDES limits.

Culverts and diversion ditches were designed for these watersheds previously under a
very conservative storm (100 yr 6 hr) and under the operational condition. With the
combined rvatersheds now proposed, many of the ditches and culverts wili experience a
different flow rate for a given storm since upper sub watersheds will now be routed
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through these lower ditches, Nonetheless, we have compared the previous design flows
with the current modeled flows for thel0 year 6 hour storm under the temporary phase

one peak runoff conditions. Diversions carrying runoff from areas on the excess spoil
disposal areaare designed to pass a 100 yeff, 6 hour storm under the phase two peak

runoffconditions. We have used the higher of the previous design flow or the current
modeled design flow from these storms. Natural drainages outside of the permit area are
considered adequate to meet the conditions that have occuffed throughout their
developmental history and will not be disturbed by SCA.

SUBWATERSHBDS

'fhe 
Pasture Pond drainage areais divided into eighteen sub watersheds for routing

analysis. These are labeled in keeping with former naming convention as follows: CW-
SWSI, CW.SWS2. CW-SWS3. CW.SWS4, CW-SWS6, CW.SWS7, CW-SWS8, CW.
SWS9, CW.SWSIO, CW-SWSI1, PAST.SWSI, PAST-SWS2, PAST-SWS3, PAST.
SWS4, PAST-SWSS, PAST-SWS6, PAST-SWS7, and PAST-SWSB (see Plate 10-5).

SOIL TYPE

According to the SCS Soil Survey of Carbon Atea, Utah, the soil type found in this
drainage are)a is predominantly SCS # lI4" Strych. Three soil samples from the adjacent
Reclamation Borrow Area were analyzed by Huntingdon/Chen-Northern in the early
1990s. The particle size distribution from these samples w-as plotted and averaged as
shown in Figure One. Due to the nature of the reclamation process, the Erosion Control
Practice (CP) f'actors are higher when the site is first covered and reseeded in Phase One
and lorver in Phase 

'l'wo 
rvhen the r;egetation is more establislied. C)ther soil

characteristics are as follows:

SCS Soil Name Strych
Submerged Specific Gravity | .7 5
Specific Gravitr' 2.75
Erosion K value 0.2A
Bulk Density 1.1
CP Factor (phase 1) 0.85
CP Factor (phase 2) 0.25

CURVE NUMBERS

'['he Pasture Pond curv'e numbers are based on the Soil Conservation Serv-ice graph
included as Figure Two. The soil types found on the site correspond to SCS hydrologic
Class B as indicated in the SCS Soil Survey fbr Carbon Area, Utah. Due to the nature of
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the reclzunation process, the percent rregetation cover will be negligible w. hen the site is

covered and reseeded.

A cunre number of 84 (corresponding to zero percent of vegetation cover density) is used
for the areas covered with borrow material during phase one. A curve number of 69
(conesponding to 30 percent vegetation cover density) is used for the phase two
calculations. These proposed curve numbers are considered to be potentially very
conservative given the plans concerning surface roughening which could dramatically
reduce the percent of runofffrom the sub watersheds. Appropriate curve numbers are
used for undistwbed or previously reclaimed areas and area identified in the Sedimot
output data.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runoff from these sub watersheds is approximated by Sedimot-Il unit
"Disturbed" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soil Conservation Service Upland Curves (SCS 1972)
corresponding to the slope and vegetation of the drainage areas. Time of concentration
rvas calculated by dividing the average velocif into the distance to the sub rryatershed
outlet.

ROUTING COBFFICIENTS

"sedimot-ll" uses Muskingum routing methods. Flows rnust be routed between structures
or from a subwatershed outlet to the coffesponding structure (if the outlet is not at the
structure). No routing is used through sub watersheds that do not have inflow from a
previous watershed, or structure (this water flow is accounted for with the time of
concentration and the unit hydrograph). Areas requiring routing coefficients are indicated
in the program output data. Muskingum coetlicients K and X are used as follows:

K: Travel time through diversion.

X - 0.5* Velociqv
1.7 + Velocity

Pasture Sediment Pond Hydrologic Calculations
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SUB WATERSHED CHARACTERISTICS
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CW-SWSI B 50o/o 65 50o/o 65 27.7 1800 2,8 0.{ I

CW.SWS2 B 40o/o 70 40o/o 69 1 4 1 000 1 .4 0.20

CW-SWS3 B 40o/o 70 40o/o 69 8.6 800 1 . 1 0.20

CW-SWS4 B 40o/o 70 4oo/o 69 5.5 600 1 .2 0.14

CW-SWS6 B 4OYo 70 40o/o 69 3 .1 900 1 .3 0.{9

CW-SWS7 B 20% 75 30o/o 69 7.4 800 1 . 1 0.20

CW-SWS8 B 20o/o 75 3oolo 69 4 . 1 500 1 .3 0.{ {

CW-SWS9 B 10% 80 30% 69 10.3 400 1 . 1 0.10

cw-swsr0 B Ao/a 84 30o/o 69 7.9 250 1 . 9 0.04

cw-swsl I B o% 84 3A% 69 3.4 100 1 .3 0.02

Past-SWS I B Oo/o 84 30% 69 3.9 900 1 . 7 9 0.14

Past-SW52 B Qo/o 84 3A% 69 1 .2 300 2.08 0.04

Past-SWS3 B Oo/o 84 30% 69 2 950 1 .76 0.15

Past-SWS4 B Ao/o 84 30o/o 69 1 . 9 800 1 .85 o.12
Past-SWS5 B Oo/o 84 3OYo 69 3 6 700 0"78 0.25

Past-SWS6 B 0To 84 30% 69 2.4 900 1 0.25

Past-SWS7 B o% 84 30% 69 1 . 7 400 1 . 5 9 0.07

Past-SWS8 B 15% 90 3ATo 69 0.55 40 1 . 1 1 0.01

RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected maximum velocity of water
flowing. When peak velocities in the smooth channel are expected to reach 5 fi/s, riprap
is required. Figure Three is used to determine the median stone diameter (Dso). The riprap
mixture should approximate the fbllowing gradation:

Stone Size 96 Finer
2*Dso 100
D-.0 50
0.5 sDso 20
0.? *Dso 0

ln areas where the increased roughness from riprap does not reduce the velocity below 5
ft/s, a fiiter blanket (or gravel bedding in a layer 3*Dso) will be used.
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STORM RTINOFF VOLUMES AI\ID DESIGN FLOWS

The Sedimot model predicts that the Phase I reclamation l0 year 24 hour storm peak
discharge of Settleable solids will be 0.0 ml/l with a detention time of 5.35 hours.

DIVERSION DESIGN

Diversions and culverts for these miscellaneous flows are required to be designed to pass
the phase one 10 year,6 hour storm (R645-301-742.333). Diversions on the Excess Spoil
Disposat Area were modeled using the phase two 100 year 6 hour storm. The operational
hydrology plan designed for greater storms. The reclamation modeled flow rates were
compared with the operational flow rates and the design was based on the greater of the
operational or reclamation storms. Permit term reclamation hydrology modeling predicts
the various storm peak flow rates for each ditch. The design flow rate is also listed in the
table above.

Design summaries are given in the tables below. The diversions were designed to fit
within a range of expected field values. The minimum design channel depth is
conservatively calculated by using a minimum channel slope and a ma<imum expected
Mannings N. Additional freeboard is not required in the regulations, but the operator may
construct the diversions larger than required to reduce the risk of overflow from storms
greater than the required desi,en precipitation event.

The Maximum velocity expected in the channel is calculated by using minimum
Manning's N values and maximum channel slopes. Manning's N for a channel bed with
riprap is estimated by the equation N:0.0395*(Dro)"0 with Dso in feet (Applied
Hydrology and Sedimentology for Disturbed Areas page 188). If the normal depth of
flow is less than twice D5s then N is estimated by the equation N:0.456*(Dso
*Slope)0.159 with Dso in inches and slope in feetlfeet(_Development o.f Riprap Design

Pasture Sediment Pond Hydrologic Calculations
Pase 5

Storm
Event

Total
Runoff
(acft)

Pond
Stage

Elevatlon

CW
RDl
cG

CW
RD2
cfs

ctiv
RD3
c{s

cl/v
RTX
cfs

CW
RD5
cfs

CW
RD6
cF

CW
RD7
cG

CW
RD8
cft

Past
RD1
cb

Past
RD2
cG

Past
RD3
tcl
cfs

Past
RD4/C
2 cfs

Past
RD5/
c3
cfs

Past
RD6/
c4
cts

Past
RDU
c5
cfs

Past
RD9
outlet
cfs

P H l
1Oyr 6

hr 1 .14 6488.7 0.20 0.62 0.07 0.90 1.21 o.71 3.84 4.25 2.20 0.65 3.69 6.74 1.33 1.74 0.92 0.00
P H l
lOyr
24hr 2.91 ffi90.8 0.93 2.il 0.34 2.14 4.34 1.37 7.U 5.48 3.50 0.83 5.50 10.85 1 .98 2.80 1 . 1 8 1.49
P H l
25yr 6

hr 2.09 6490.7 0.93 2.53 0.34 2.25 4.31 1.57 7.56 6.60 4.00 1.00 6.11 11 .94 2 . 1 8 2.93 1.42 0.27
PH2
1Oyr 6

hr 0.28 6486.7 0 .15 0.47 0.06 o.22 0.67 0.09 0.80 0.16 0.12 0.06 o.17 0.94 0.06 0.09 0.04 0.00
PH2
100yr
6 h r 1.9E 6490.5 2.31 6.95 0.85 2.60 9 .17 1.73 10.29 3_32 2.00 0.51 2.38 11.24 0.88 1 . 1 1 0.72 0.00

tlesisn flow rate 2.40 7.80 2.50 4.80 10.10 5.00 1/f.50 4.25 2.20 1.20 3.69 6.74 2.50 3.60 1.74 3.98
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Criteria by Riprap Testing in Flumes: Phase / May 1987, Colorado State University,
prepared for Uranium Recovery Field Office and Division of Waste Management).

While the slopes and N values are expected to be near the middle of the range provided,
these values provide the maximum variance accepted without additional rip rap or lining
through the channel. The cross sections may vary but must always be sufficient to
provide the mil(imum required flow area.

DIVERSION DESIGN CRITERIA

Ditch No. Mannino N
Side

Slope

Min
Boftom
width

Design
Flow

Channel
Slooe (%)

Flow
Depth (fi)

Flow Area
(fi^z)

Maximum
Velocitv

Minimum
Channel
Deoth Comments

Min Max minH/1V (ft) (cfs) Min Max Min Max Min Max (fi/s) (ft) No lininq required

CW.RD1 0.03 0.05 2 0 2.40 1 . 6 5 0.53 0.8 0.60 1.30 4.3 0.80 No linins required

CW.RD2 0.03 0.05 2 0 7.80 3 4 0.89 1 . 1 1.58 2.40 4.9 1 . 1 0 No lininq required

CW-RD3 0.03 0.05 2 0 2.50 2 6 o.52 0.8 0.54 1.30 4.62 0.80 No lininq reouired

CW-RD4 0.03 0.05 2 0 4.80 2 5 0.70 1 . 0 0.98 2 . 1 0 4.9 1.00 No lininq required

CW.RD5 0.03 0.05 2 0 10.10 1 2.5 1.U 1 .5 2.16 4.70 4.7 1.50 No linins required

CW-RD6 0.03 0.05 2 1 5.00 1 6 0.56 0.9 1 . 1 9 2.50 4.2 0.90 No lininq required

CW.RD7 0.03 0.05 2 1 14.50 1 2.3 0.98 1 . 5 2.90 6.00 5 1.50 No linino reouired

cw-RD8 0.03 0.05 2 0 4.25 2 5 0.70 1 . 0 0.98 2 .10 4.9 1.00 No lininq required

Past-RDl 0.012 0.03 2 2 2.20 0.2 1 . 5 0.20 0.6 0.48 1.92 4.58 0.60 No lininq required

bst-RD2 0.025 0.05 2 0 1.20 1 4 0.40 0.7 0.32 0.98 3.75 0.70 No linino reouired

Tast-RD3 0.025 0.05 2 0 3,69 1 4 0.56 0.9 1 . 1 9 2.54 4.2 1.00 No linino reouired

Past-RD.'t0.025 0.05 2 I 6.74 2 5 0.89 1 . 1 1.58 2.40 4.9 1 . 1 0 No lininq required

Past-RD5 0.025 0.05 2 1 2.50 0.5 2.5 0.38 0.8 0.67 2.08 3.73 0.80 No lininq required

Past-RD6 0.03 0.05 2 1 3.60 2 5 4.42 o.7 0.77 1.68 4.68 0.70 No linino required

Past-RD8 0.025 0.05 2 0 1.74 1 5 o.4 0.8 0.39 1.28 4.36 0.80 No lininq required

Past-RD9 0.025 0.05 2 1 3.98 0.8 5 0.46 1 .0 0.82 2.20 4.85 1.00 No linino reouired

Pasture Sediment Pond Hydrologic Calculations
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CULYERT DESIGN CRITERIA

Culvert
No

Minimum
Pipe

Diameter
fin)

Pipe
Length

(ft)

Pipe
Slope

o/o

Controlling
Head

Water (Ft)

Design
Flow
(c{s)

Design
Velocity

(fi/s)
Inlet / Outlet
Conditions

Past-
RC1 1 8 40 1 1 . 2 3.69 3 No linino req'd
Past-
RC2 24 1 1 5 3 1 .4 6,74 4 No lininq reo'd
Past-
RC3 1 8 80 0.3 0.9 2.5 2 No lining req'd

Past-
RC4 1 2 75 3 1.65 3.6 4.6

Submerged inlet outlet
Riprap D50=6"

Past-
RC5 1 8 100 1 0.8 1.7 1 .9 No linins req'd

cw-Rc1 1 2 60 3.7 1 . 9 4 5 No lining req'd

cw-Rc2 1 8 20 2.5 1 .9 7.8 4.4 No linins reo'd

cw-Rc3 4@8" 10 6 0.67 6.8 5 No lining req'd

CW.Rg 36 60 1 . 7 1 . 9 14.5 4.2 No lininq req'd

cw-Rc5 1 8 30 2 1 . 3 4.25 4.9 No linino reo'd

cw-Rc6 1 8 20 2 1 . 1 3.82 4 No lining req'd

cw-Rc7 24 160 3 1 . 4 6.74 4 No lininq req'd

Culverts were designed for these watersheds previously under a very conseryative storm
(100 yr 6 hr) and under an operational condition. With the combined watersheds now
proposed and under the permit term reclamation scenario, we have checked to make sure
that the designs are still at least as consewative as the required l0 year 6 hour storm. See
the table above for the design flow rates used.

Pasture Sediment Pond Hydrologic Calculations
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PASTURE SEDIMENT PONT)

10 Year 6 Hour Storm Hydrologic Model
Phase I
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PASTURE SEDIMENT PONI)

10 Year 24 Hour Storm Hydrologic Model
Phase I

Appendix l0-1 A Pasture Sediment Pond Hydrologic Calculations June 2006
Permit Term Reclamation Plan Supplement
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PASTURE SEDIMEI\T PONI)

25 Year 6 Hour Storm Hydrologic Model
Phase I

Appendix 10-1 A Pasture Sediment Pond Hydrologic Calculations June 2046
Permit Term Reclamation Plan Supplement
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Pasture Pond L0 year 6 hour
20

1.  3L  6 .00  .10
52
222

2 .75  1 .50  L .40
L l-5

13.0000 2.0000 .4254
.0080 .0060 .0040
94 .30  83 .70  78 .00
L3 . 80 L2 . 30 1-L.00

1_ 1-
. L00 . r.00 .400
.000 .000 .000

1L
.  L50 .150 .400
.000 .000 .000

LL
. L00 .100 .400
.000 .000 .000

L1_L
.050 .0s0 .3s0
.000 .000 .000

1
.0s0  . 050  . 350

41 -1
27 .700 65. 000 .  L80

. 2000200. 0000 L0.0000
r.4.000 69. 000 . 200

. 2000500.0000 2. 5000
8 .600  69 .000  .200
, 2000400.0000 2 .8000
5 . 500 69. 000 . L40
. 2000200.0000 1.0000

2006 Pasture pond 1-06-2 in. txt
r inal  Recl  phase 2 June 2006

.00

2

. 0750

45  .00

X

311 -
3 . r.00 69. 000 . L90
. 2000 80. 0000 2 . 0000
7  .400  69 .000  .200
.2000250.0000 5  .0000
4. L00 69.000 .  110
. 20001s0.0000 s .0000

L11
10. 300 69. 000 . r.00

. 20001_00. 0000 s . 0000
1L1 -

7 .  900 69.000 .040
. 2000 50.0000 20. 0000

1- 1- 1_
1_. 900 69. 000 . L20
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4L1 -
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2 .000 69. 000 .  L50
. 2000 20.0000 2 .0000

1_L ]_
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.0020 .000L
73 .30  66 .30
1_0.00 .00

.0s00 .0300

34.00 26.30

1-.000 3 . 000
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1.000 r_ .000

.0200 .0L00

20 .30  t 5 .00
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APPENDIX 8-1 A

PASTURE SEDIMENT PONI)

Permit Term Reclamation Plan Supplement

UPDES DISCHARGE OO9
Reference Drawings 8-3, 7-1G,7-9

Hydrologic and Sediment Parameters

10 year 6 hour storm
10 year 24 hour storm
25 year 6 hour storm
100 year 6 hour storm

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the Pasture
Pond and the Clear Water Pond and Slurry Ponds I and2. The watersheds which have
hitherto drained into these ponds are proposed to be combined together and the storm
water is to be processed through an enlarged Pasture Pond. Clear Water and Slurry
Ponds are approved for use as the Excess Spoil Disposal Area#Z.

Pasture Sediment Pond Hydrologic Calculations June 2006
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PASTURE SEDIMENT POI\D - Hydrologic Calculations

INTRODUCTION

The Pasture Sediment Pond (UPDES 009) is located north of the West Slurry Cell (see
Plate 8-3). The pond is an offchannel, temporary sediment control structure, with a total
as-built volume of 3.08 acre-feet (top of bank). Surface water runoff and sediment runoff
from a 109.25 acre watershed is captured by the pond.

The Pasture Pond has been in service for a number of decades. In 2006, SCA proposed
to enlarge this pond and use it to treat runoff from the area formerly served by the Clear
Water Pond and Slurry Ponds I and2. These former ponds are now the site of the Excess
Spoil Disposal Area#Z. The new hydrologic modeling accompanying this appendix
section includes the entire combined watershed and the proposed design size of the pond.
These calculations supersede those previously presented in the Permit Term Reclamation
Plan for the Clear Water Pond and the Pasture Pond drainages.

The drainage area contributing to the Pasture Pond would be reclaimed in Phase I with
the pond remaining in place urtil reclamation in Phase 2 as shown on Plate 8- l . The
phases of reclamation would occur as described in the approved permit.

The structure is a temporary pond as addressed in R645-301-732.200. The structure does
not meet the size or other qualiffing criteria of the MSHA of 30 CPR 77.216(a).
Therefore, it provides a combination of principal and emergency spillways that will
safely discharge a25 y€ffi, 6 hour event.

The pond contains a 2 inch drain pipe. This 2 inch pipe is normally closed but can be
opened to discharge the pond after major storm events after appropriate seffling times.
The pond is modeled in Sedimot-Il with the 2 inch drain pipe closed, however, the pond
is considered empty above the level of the drain pipe when the storm begins. The
maximum sediment level allowed in the pond is therefore set at the elevation of the inlet
to the 2-inch drain pipe.

The pond can discharge through an 18 inch culvert when the water level reaches the stage
elevation of 6490.6 (6.1 feet deep). The 18 inch pipe spillway is capable of passing the
25 year,6 hour peak flow. The pond treats the 10 year, 24 hour storm such that effluent is
well within the UPDES limits.

Culverts and diversion ditches were designed for these watersheds previously under a
very conservative storm ( 100 yr 6 hr) and under the operational condition. With the
combined watersheds now proposed, ffiffiy of the ditches and culverts will experience a
different flow rate for a given storm since upper sub watersheds will now be routed

Pasture Sediment Pond Hydrologic Calculations
Page 1
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through these lower ditches. Nonetheless, we have compared the previous design flows
with the current modeled flows for thel0 year 6 hour storm under the temporary phase
one peak runoffconditions. Diversions carrying runofffrom areas on the excess spoil
disposal area are designed to pass a 100 yeff, 6 horn storm under the phase two peak
runoff conditions. We have used the higher of the previous design flow or the current
modeled design flow from these storms. Natural drainages outside of the permit area are
considered adequate to meet the conditions that have occurred throughout their
developmental history and will not be disturbed by SCA.

SUBWATERSIIEDS

The Pasture Pond drainage area is divided into eighteen sub watersheds for routing
analysis. These are labeled in keeping with former naming convention irs follows: CW-
SWSI, CW-SWS2, CW-SWS3, CW-SWS4, CW-SWS6, CW-SWS7, CW-SWS8, CW-
SWS9, CW-SWSIO, CW-SWSI I, PAST.SWSI, PAST-SWS2, PAST-SWS3, PAST.
SWS4, PAST-SWSS, PAST-SWS6, PAST-SWS7, and PAST-SWS8 (see Plate 8-3).

SOIL TYPE

According to the SCS Soil Survey of Carbon Area, Utah, the soil type found in this
drainage area is predominantly SCS # lI4, Surych. Three soil samples from the adjacent
Reclamation Borrow Area were analyzed by Huntingdon/Chen-Northern in the early
1990s. The particle size distribution from these samples was plotted and averaged as
shown in Figure One. Due to the natue of the reclamation process, the Erosion Control
Practice (CP) factors are higher when the site is first covered and reseeded in Phase One
and lower in Phase Two when the vegetation is more established. Other soil
characteristics are as follows:

SCS Soil Name Strych
Submerged Specific Gravity 1.7 5
Specific Gravity 2.75
Erosion K value 0.20
Bulk Density 1.4
CP Factor (phase l) 0.85
CP Factor (phase 2) 0.25

CURVE NUMBERS

The Pasture Pond curve numbers are based on the Soil Conservation Service graph
included as Figure Two. The soil types found on the site correspond to SCS hydrologic
Class B as indicated in the SCS Soil Survey for Carbon Area, Utah. Due to the nature of

Pasture Sediment Pond Hydrologic Calculations
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the reclamation process, the percent vegetation cover will be negligible when the site is
covered and reseeded.

A cunre nurnber of 84 (corresponding to zero percent of vegetation cover density) is used
for the areas covered with borrow material during phase one. A curve number of 69
(conesponding to 30 percent vegetation cover density) is used for the phase two
calculations. These proposed curve numbers are considered to be potentially very
conservative given the plans concerning surface roughening which could dramatically
reduce the percent of runoff from the sub watersheds. Appropriate curve numbers are
used for undisturbed or previously reclaimed areas and area identified in the Sedimot
output data.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runoff from these sub watersheds is approximated by Sedimot-Il unit
"Disturbed" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soil Conservation Service Upland Curves (SCS 1972)
corresponding to the slope and vegetation of the drainage areas. Time of concentration
was calculated by dividing the average velocity into the distance to the sub watershed
outlet.

ROUTING COEFFICIENTS

"Sedimot-Il" uses Muskingum routing methods. Flows must be routed between structures
or from a subwatershed outlet to the coffesponding structure (if the outlet is not at the
structure). No routing is used through sub watersheds that do not have inflow from a
previous watershed, or structure (this water flow is accormted for with the time of
concentration and the unit hydrograph). Areas requiring routing coefficients are indicated
in the program output data. Muskingum coefficients K and X are used as follows:

K : Travel time through diversion.

X - 0.5* Velociqv
1.7 + Velocitv

Appendix 8-lA Jtrne 2006Pasture Sediment Pond Hydrologic Calculations
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cdq)
l-{

o)
bI)
cltr.E

n

a
a
$

o
I
E

I
U'
o
a

5a
EEo og?
;,3

oe
5
o
- C t
oz
o
6
s
A

6a
EEo o
E9
>d
or f ,
f ( )

o
t
=
o
trr O-62
o
o
s
o

o
E
o
o
(U
I

o
J
o
9 c r
o I >o
c
o
.9,
o

'6
o
- o ^
- t t
O E
O ) v
E
o

tr
o

E *
f J  l ! a

- . 5 1  6y C f a- : -
F t t l -

- =  - v

i = 9- L

o
o

CW-SWSI B 50o/o 65 50o/o 65 27.7 1 800 2.8 0.{8

CW-SW52 B 40o/o 70 40% 69 1 4 1 000 1 .4 0.20

CW.SWS3 B 4OVo 70 4Ao/o 69 8.6 800 1 .1 0.20

CW.SWS4 B 40o/o 70 40o/o 69 5.5 600 1 .2 0.14

CW-SWS6 B 4Aa/o 70 40o/o 69 3.1 900 1 .3 0,{9

CW-SWS7 B 20% 75 30o/o 69 7.4 800 1 . 1 0.20

CW.SWSS B 2oo/o 75 30% 69 4 .1 500 1 .3 0.{ 1

CW.SWS9 B 1Oo/o 80 30% 69 10.3 400 1 . 1 0.10

cw-sws10 B 0o/o u 30o/o 69 7.9 254 1 .9 0,04

CV/.SWSII B Oo/o 84 30o/o 69 3.4 100 1 .3 0.02

Past-SWSI B 0o/o u 30o/o 69 3.9 900 1.79 0.14

Past-SWS2 B Ao/o 84 30% 69 1 .2 300 2.08 0.04

Past-SWS3 B Oo/o u 30% 69 2 950 1 .76 0.{5

Past-SWS4 B 0o/o 84 30% 69 1 . 9 800 1 .85 0.12

Past-SWS5 B 0o/o 84 3oo/o 69 3.6 700 0.78 0.25

Past-SWS6 B Oolo 84 3Oo/o 69 2.4 900 1 0.25

Past-SWS7 B Oo/o 84 30o/o 69 1 .7 400 1 .59 0.07

Past-SWS8 B 15o/o 90 30o/o 69 0.55 40 1 . 1 1 0.01

RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected mildmum velocity of water
flowing. When peak velocities in the smooth channel are exp€cted to reach 5 fl/s, riprap
is required. Figure Three is used to determine the median stone diameter (Dso). The riprap
mixture should approximate the following gradation:

Stone Size % Finer
2*Dso 100
Dso 50
0.5*Dso 20
0.2*Dso 0

In areas where the increased roughness from riprap does not reduce the velocity below 5
fVs, a filter blanket (or gravel bedding in a layer 3 *Dso) will be used.

Pasture Sediment Pond Hydrologic Calculations
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STORM RT]NOFF VOL{]MES AhtD DESIGN TLOWS

The Sedimot model predicts that the Phase I reclamation 10 year 24 hour storm peak
discharge of Settleable solids will be 0.0 mUl wi& adetentiontime of 5.35 hours.

DIVERSION DESIGN

Diversions and culverts for these miscellaneous flows are required to be designed to pass
the phase one l0 year, 6 hour stonn (R645-301-742.333). Diversions on the Excess Spoil
Disposal Area were modeled using the phase two 100 year 6 hour storm. The operational
hydrology plan designed for greater storms. The reclamation modeled flow rates were
compared with the operational flow rates and the design was based on the greater of the
operational or reclamation storms. Permit term reclamation hydrology modeling predicts
the various storm peak flow rates for each ditch. The design flow rate is also listed in the
table above.

Design summaries are given in the tables below. The diversions were designed to fit
within a fturge of expected field values. The minimum design channel depth is
conservatively calculated by using a minimum channel slope and a marimum expected
Mannings N. Additional freeboard is not required in the regulations, but the operator may
construct the diversions larger than required to reduce the risk of overflow from storms
greater than the required design precipitation event.

The Maximum velocity expected in the channel is calculated by using minimum
Manning's N values and manimum channel slopes. Manning's N for a channel bed with
riprap is estimated by the equation N:0.0395*(Dro)"o with Dso in feet (Apdied
Hydrology and Sedimentology for Disturbed Areas page 188). If the normal depth of
flow is less than twice Dso then N is estimated by the equation N-0.456*(Dso
*Slope)0.159 with Dso in inches and slope in feeVfeet(Development of Riprap Design

Appendix 8-lA Pasture Sediment Pond Hydrologic Calculations
Page 5

Storm
Event

Total
Runofi
(acft)

Pond
Stage

Elevation

CW
RD1
cft

CW
RD2
cfs

CW
RD3
cfs

cl/v
RTX
cfs

CW
RD5
cfs

cw
RD6
cfs

CW
RD7
cfs

CW
RD8
cfs

Past
RD1
cfs

Past
RD2
cfs

Past
RD3
tc1
cfs

Past
RtX/C
2 cfs

Past
RD5/
c3
cfs

Past
RD6/
c4
cfs

Past
RD8/
c5
cfs

Past
RD9
outlet
cfs

P H 1
1Oyr 6

hr 1.14 6488.7 0.20 0.62 0.07 0.90 1 .21 0.71 3.U 4.25 2.20 0.65 3.69 6.74 1.33 1.74 0.92 0.00
P H 1
1Oyr
24hr 2.91 6490.8 0.93 2.il 0.34 2 .14 4.U 1.37 7.U 5.48 3.50 0.83 5.50 10.85 1.98 2.80 1 . 1 8 1.49

P H 1
25yr 6

hr 2.09 6490.7 0.93 2.53 0.34 2.25 4.31 1.57 7.56 6.60 4.00 1.00 6 . 1 1 11.94 2 . 1 8 2.93 1.42 0.27
PH2
1Oyr 6

hr 0.28 6486.7 0.1s 0.47 0.06 0.22 0.67 0.09 0.80 0 .16 0.12 0.06 0 .17 0.94 0.06 0.09 0.04 0.00
PH2
100yr
6 h r 1.98 6490.5 2.31 6.95 0.85 2.60 9.17 1 .73 10.29 3.32 2.00 0.51 2.38 11.24 0.88 1 . ' 11 o.72 0.00

Ileeion flow rah 2.n 7.80 2.50 4.80 10.10 5.00 14.5{t 4.25 2.20 1.20 3.69 6.74 2.50 3.60 1.70 3.98

June 2006



Criteria by Riprap Testing in Flumes: Phase / May 1987, Colorado State University,
prepared for Uranium Recovery Field Office and Division of Waste Management).

While the slopes and N values are expected to be near the middle of the range provided,
these values provide the marimum variance accepted without additional rip rap or lining
through the channel. The cross sections may vary but must always be sufficient to
provide the maximum required flow area.

DTVERSION DESIGN CRITERIA

Ditch No. Mannino N
Side

Slope

Min
Bottom
wdth

Design
Flow

Channel
Slooe (%)

Flow
Deoth (ft)

Flow Area
(ft^2)

Maximum
Velocitv

Minimum
Channel
Deoth Comments

Min Max minH/1V (ft) (cfs) Min Max Min Max Min Max (fi/s) (fr) No linino required

CW-RD1 0.03 0.05 2 0 2.10 1 . 6 5 0.53 0.8 0.60 1.30 4.3 0.80 No llnino required

CW-RD2 0.03 0.05 2 0 7.80 3 4 0.89 1 . 1 1 .58 2.40 4.9 1 . 1 0 No lininq required

CW.RD3 0.03 0.05 2 0 2.50 2 6 o.52 0.8 0.54 1.30 4.62 0.80 No linino reouired

CW'RD4 0.03 0.05 2 0 4.80 2 5 0.70 1 .0 0.98 2 .10 4.9 1.00 No linino required

CW.RD5 0.03 0.05 2 0 10.{0 1 2.5 1 .U 1 .5 2 .16 4.70 4.7 1.50 No linino required

CW.RD6 0.03 0.05 2 1 5.00 1 6 0.56 0.9 1 . 1 9 2.50 4.2 0.90 No lininq required

cw-RD7 0.03 0.05 2 1 14.50 1 2.3 0.98 1 . 5 2.90 6.00 5 1.50 No lininq reouired

CW.RD8 0.03 0.05 2 0 1.25 2 5 0.70 1 .0 0.98 2 .14 4.9 1.00 No lininq reouired

Past-RDl o.o120.03 2 2 2.20 0.2 1 . 5 0.20 0.6 0.48 1.92 4.58 0.60 No lininq required

lst-RD2 0.025 0.05 2 0 1.20 1 4 0,40 o.7 o.32 0.98 3.75 o.70 No linino reouired

Tast-RD3 0.025 0.05 2 0 3.69 1 4 0.56 0.9 1 . 1 9 2.50 4.2 1.00 No linino reouired
Past-RD4 0.025 0.05 2 1 6.74 2 5 0.89 1 . 1 1.58 2.40 4.9 1 . 1 0 No linins required

Past-RD5 0.025 0.05 2 1 2.50 0.5 2.5 0.38 0.8 0.67 2.08 3.73 0.80 No linino reouired

Past-RDG 0.03 0.05 2 1 3.60 2 5 o.42 0.7 0.77 1.68 4.68 0.70 No linino reouired
Past-RD8 0.025 0.05 2 0 1.70 ,l 5 0.4 0.8 0.39 1.28 4.36 0.80 No lininq required

Past-RD9 0.025 0.05 2 1 3.98 0.8 5 0.46 1 .0 0.82 2.20 4.85 1.00 No lininq required

Pasture Sediment Pond Hydrologic Calculations
Page 6

Appendix 8-lA June 2046



CULVERT DESIGN CRITERH

Cufvert
No

Minimum
Pipe

Diameter
fin)

Pipe
Length

(fr)

Pipe
Slope

o/o

Controlling
Head

Water (Ft)

Design
Flow
(cfs)

Design
Velocity

(fi/s)
Inlet / Outlet
Conditions

Past-
RCI 1 8 40 1 1 .2 3.69 3 No lininq req'd
Past-
RC2 24 1 1 5 3 1 . 4 6.74 4 No lininq req'd
Past-
RC3 1 8 80 0.3 0.9 2.5 2 No linino req'd

Past-
RC4 1 2 75 3 1.65 3.6 4.6

Submerged inlet outlet
Riprap D50=6"

Past-
RC5 1 8 100 1 0.8 1.7 1 . 9 No linino reo'd

cw-Rc1 1 2 60 3.7 1 . 9 4 5 No linino req'd
cw-Rc2 1 8 20 2.5 1 . 9 7.8 4.4 No lininq reo'd
cw-Rc3 4@8" 1 0 6 0.67 6.8 5 No linins req'd
cw-Rc4 36 60 1 . 7 1 . 9 14.5 4.2 No lininq req'd
cw-Rc5 1 8 30 2 1 . 3 4.25 4.9 No linino reo'd
cw-Rc6 1 8 20 2 1 . 1 3.82 4 No linins req'd
cw-Rc7 24 160 3 1 . 4 6.74 4 No lininq req'd

Culverts were designed for these watersheds previously under a very conservative storm
(100 yr 6 hr) and under an operational condition. With the combined watersheds now
proposed and under the permit term reclamation scenario, we have checked to make sure
that the designs are still at least as conservative as the required l0 year 6 hour stonn. See
the table above for the design flow rates used.

Pasture Sediment Pond Hydrologic Calculations
Page 7
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PASTURE SEDIMENT PONI)

10 Year 6 Hour Storm Hydrologic Model
Phase I

Pasture Sediment Pond Hydrologic Calculations June 2006
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PASTURE SEDIMENT PONI)

L0 Year 24 Hour Storm Hydrologic Model
Phase I

Appendix 8- 1 A Pasture Sediment Pond Hydrologic Calculations June 2006
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2006 Pasture Pond L024 in.txt
Pasture Pond 10 year 24 hour permit Term phase 1 June 2006

20
1. 84 24.00 .00

222
2  .75  L .  50

1.5

X

13 .0000 2.0000
.0080 .0060
94 .30  83 .70
1-3.80 1_2.  30

L1
.1-00 . 100
.000 .000

L1-
.150 .  1s0
.000 .000

1L
.100 . L00
.000 .000

LL
.050 .  050
.000 .000

L
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PASTURE SEDIMENT PONI)

ZlYear 6 Hour Storm Hydrologic Model
Phase I

Appendix 8-1 A Pasture Sediment Pond Hydrologic Calculations June 2006
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PASTURE SEDIMENT POI\D

UPDES DISCHARGE OO9
Reference Drawings 7-l ,7-1G,7-9

Hydrologic and Sediment Parameters

l0 year 6 hour storm
10 year 24 hotx storm
25 year 6 hour storm
100 year 6 hour storm

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the Pasture
Pond and the Clear Water Pond and Slurry Ponds I and2. The watersheds which have
hitherto drained into these ponds are proposed to be combined together and the storm
water is to be processed through an enlarged Pasture Pond. Clear Water and Slurry
Ponds are approved for use as the Excess Spoil Disposal Area#2.

Appendix 7-3 A Pasture Sediment Pond Hydrologic Calculations June 2046



PASTIIRE SEDIMENT POND - Hydrologic Calculations

INTRODUCTION

The Pasture Sediment Pond (UPDES 009) is located norttr of the West Slurry Cell (see
Plate 7-l). The pond is an offchannel, temporary sediment control structure, with a total
as-built volume of 3.08 acre-feet (top of bank). Surface water runoffand sediment runoff
from a 109.25 acre watershed is captured by the pond.

The Pasture Pond has been in service for a number of decades. 1n2006, SCA proposed
to enlarge this pond and use it to treat runoff from the area formerly served by the Clear
Water Pond and Slurry Ponds I and 2. These former ponds are now the site of the Excess
Spoil Disposal Area#2. The new hydrologic modeling accompanying this appendix
section includes the entire combined watershed and the proposed design size of the pond.

The structure is a temporary pond as addressed in R645-301-732.200. The structure does
not meet the size or other qualiffing criteria of the MSHA of 30 CPR 77 .2L6(a).
Therefore, it provides a combination of principal and emergency spillways that will
safely discharge a25 yeff, 6 hour event.

The pond contains a 2 inch drain pipe. This 2 inch pipe is nonnally closed but can be
opened to discharge the pond after major storm events after appropriate settling times.
The pond is modeled in Sedimot-Il with the 2 inch drain pipe closed, however, the pond
is considered empty above the level of the drain pipe when the storm begins. The
manimum sediment level allowed in the pond is therefore set at the elevation of the inlet
to the 2-inch drain pipe.

The pond can discharge through an 18 inch culvert when the water level reaches the stage
elevation of M90.6 (6.1 feet deep). The l8 inch pipe spillway is capable of passing the
25 year,6 hour peak flow. The pond treats the 10 y€ffi, 24 hour storm sush that effluent is
well within the UPDES limits.

Culverts and diversion ditches were designed for these watersheds previously under a
very conservative storm (100 yr 6 hr). With the combined watersheds now proposed,
many of the ditches and culverts will experience a different flow rate for a given storrr
since upper sub watersheds will now be routed through these lower ditches. Nonetheless,
we have compared the previous design flows with the current modeled flows for the l0
year 6 hour storm, l0 year 24 hour storm and25 year 6 hour storm. We have used the
higher of the previous design flow or the current modeled design flow from these storms.

Pasture Sediment Pond Hydrologic Calculations
Page I

Appendix 7-3A June 2006



SUBWATERSHEDS

The Pasture Pond drainage area is divided into eighteen sub watersheds for routing
analysis. These are labeled in keeping with former naming convention as follows: CW-
SWSI, CW-SWS2, CW-SWS3, CW-SWS4, CW-SWS6, CW-SWS7, CW.SWS8, CW-
SWS9, CW-SWSIO, CW.SU/SI1, PAST-SWSI, PAST.SWS2, PAST-SWS3, PAST-
SWS4, PAST-SWSS, PAST-SWS6, PAST-SWS7, and PAST-SWSB (see Plate 7-l).

SOIL TYPE

According to the SCS Soil Survey of Carbon Area, Utah, the soil type found in this
drainage area is predominantly SCS # ll4, Stych. Three soil samples from the adjacent
Reclamation Borrow Area were analyzed by Huntingdon/Chen-Northern in the early
1990s. The particle size distribution from these samples was plotted and averaged as
shown in Figure One. Other soil characteristics are as follows:

SCS Soil Name Strych
Submerged Specific Gravity 1.75
Specific Gravity 2.75
Erosion K value 0.20
Bulk Density 1.4

CURVE NT]MBERS

The Pasture Pond curve numbers are based on the Soil Conservation Service graph
included as Figure Two. The soil types found on the site correspond to SCS hydrologic
Class B as indicated in the SCS Soil Survey for Carbon Areq Utah. The vegetation cover
is relatively sparse, consisting of a mixture of Juniper Grass, Mountain Brush, and Desert
Brush. Curve nunbers were averaged from these vegetation types. When the storage
areas are covered with a pile of coarse refuse and refuse fines which have relatively high
infiltration rates, these curve numbers will be conservative.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runoff from these sub watersheds is approximated by Sedimot-Il unit
"Disturbed" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soil Conservation Service Upland Curves (SCS 1972)
corresponding to the slope and vegetation of the drainage areas. Time of concentration
was calculated by dividing the average velocity into the distance to the sub watershed
outlet.

Pasture Sediment Pond Hydrologic Calculations
Page 2
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SUB WATERSIIED CHARACTERISTICS
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CW-SWSI B 50o/o 58 57 80 65 27.7 1 800 2.8 0.18
CW-SWS2 B 40o/o 63 66 81 70 14 1 000 1 . 4 0.20
CW-SWS3 B 4Aola 63 66 81 fo 8.6 800 1 .1 0.20
CW-SWS4 B 4Ao/o 63 66 81 70 5.5 600 1.2 0,14
CW-SWS6 B 4Ao/o 63 66 81 70 3.1 900 1 .3 0.19
CW-SWS7 B 40o/o 63 66 81 70 7.4 800 1 .1 0.20
CW-SWS8 B 40o/o 63 66 81 70 4.1 500 1 .3 0.11
CW-SWS9 B 404/o 63 66 81 70 10.3 400 1 .1 0.10

cw-swsr0
Spoil
Fill 0% 75 7.9 250 1 .9 0.04

cw-swsll
Spoil
Fitl 0o/o 75 3.4 100 1 .3 0,02

Past-SWSI B 3Ao/o 69 73 83 75 3.9 900 1.79 0.14
Past-SW32 B 15o/o 76 79 83 7g 1 .2 300 2.08 0.04
Past-SWS3 B 15o/o 76 79 83 79 2 950 1.76 0.15
Past-SWS4 B 15o/o 76 79 83 79 1 .9 800 1.85 0.12
Past-SWS5 B 15o/o 76 79 83 79 3.6 700 0.78 0.25
Past-SWS6 B 30o/o 69 73 83 75 2.4 900 1 0.25
Past-SWS7 B 15o/o 76 79 83 79 1 .7 400 1.59 0.07
Past-SWS8 B 15o/o 76 79 83 79 0.2 40 1 . 1 1 0,01

ROUTING COEFFICIENTS

"Sedimot-Il" uses Muskingum routing methods. Flows must be routed between structures
or from a subwatershed outlet to the corresponding structure (if the outlet is not at the
structure). No routing is used through sub watersheds that do not have inflow from a
previous watershed, or structure (this water flow is accounted for with the time of
concentration and the unit hydrograph). Areas requiring routing coefficients are indicated
in the program output data. Muskingum coefficients K and X are used as follows:

K: Travel time through diversion.

X - 0.5* Veloqitv
1.7 + Velocitv

Pasture Sediment Pond Hydrologic Calculations
Page 3

Appendix 7-3A Jnne 2006



RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected maximum velocity of water
flowing. When peak velocities in the smooth channel are expected to reach 5 ff/s, riprap
is required. Figure Three is used to determine the median stone diameter (Dso), The riprap
rnixture should approximate the following gradation:

Stone Size % Finer
2*Dso 100
Dso 50
0.5*Dso 20
0.2*Dso 0

In areas where the increased roughness from riprap does not reduce the velocity below 5
ff/s, a filter blanket (or gravel bedding in a layer 3*Dso) will be used.

STOR]VI RI]NOFF'VOLUMBS AI\ID DESIGN FLOWS

Storm
Event

Total
Runoff
(acft)

Pond
Stage

Ebvation

c1/v
D1
cfs

CW
D2
cfis

CW
D3
cfs

c"t'
D4
cfs

CW
D5
cb

CW
D6
cfs

CW
D7
cfs

CW
D8
cfs

Past
D1
cfs

Past
D2
cfs

Past
D3/Cl

cfs

Past
Mtc2

cfs

Past
D5/C3

cG

Past
D6/C4

cfs

Past
D8/C5

cfs

Past
D9

outbt
cfs

1Oyr
6 h r 0.56 6r',87.4 0.20 0.62 0.07 0.30 0.s 0 .11 r.06 1.37 0.75 0.43 1.24 1.41 0.81 0.88 0.61 0.00
1q/r
24hr 1.93 6490.5 0.93 2.U 0.34 1.05 3.4 0.71 3.92 2.il 1.60 0.63 2.60 4.71 1.38 1.61 0.89 0.00
25yr
6 h r 1.27 6489.0 0.93 2.53 0.34 1 . 1 0 3.24 0.76 3.82 3.03 1.80 o.74 2.65 4.86 1.50 1.67 1.05 0.00
1O0yr
6 h r 2.65 6491.0 2.U 7.90 0.98 2.99 10.31 1 .92 11.52 5.75 3.00 1.22 5.40 13 .14 2.il 3 . 1 1 1.74 3.98

Desisn fiow rab 2.N 7.80 2.50 r0.80 r0.10 5.00 ,l4.50 3.03 2.m 1.20 2.80 4.86 2,50 3.60 1.70 3.98

DIYERSION DESIGN

Tanporary diversions and culverts for these miscellaneous flows are required to be
designed to pass the l0 year,6 hour storm (R645-301-742.333). They were previously
designed for the 100 year 6 horn storm. Combining of the watersheds as proposed in
2006 does not always allow for that same conservative design. However, the designs are
stillmoreconservativethanthe 10 year 6hourstorm. Seethetableabovefordesignflow
rates.

Permanent diversion designs are described in the permit term reclarnation plan and final
reclamation plan. Design summaries are given in the tables below. The diversions were
designed to fit within a range of expected field values. The minimum design channel
depth is conservatively calculated by using a minimum channel slope and a maximum
expected Mannings N. Additional freeboard is not required in the regulations, but the

Pasflue Sediment Pond Hydrologic Calculations
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operator may construct the diversions larger than required to reduce the risk of overflow
frorn storms gr€ater than the required design precipitation event.

The Marimum velocity expected in the channel is calculated by using minimum
Manning's N values and maximurn channel slopes. Manning's N for a channel bed with
riprap is estimated by the equation N:0.0395*(D5o)t'u dft Dso in feet (Applfed
Hydrqlogy and Sedimentolog.v for Disturbed Areas page 188). If the normal depth of
flow is less than twice Dso then N is estimated by the equation N:0.456*(Dso
*Slope)0.159 with Dso in inches and slope in feeVfeet (Development of Riprap Design
Criteria by Riprap Testing in Flumes: Phase / May L987, Colorado State University,
prepared for Uranium Recovery Field Offiee and Division of Waste Management).

While the slopes and N values are expected to be near the middle of the range provided,
these values provide the marimrun variance accepted without additional rip rap or lining
through the channel. The cross sections may vary but must always be sufficient to
provide the maximum required flow area.

DIVERSION DESIGN CRITERIA

Ditctr No. Manninq N
Side
Slope

Min
Bottom
wdth

Design
Flour

Channel
Slooe (%)

Flow
Deoth ffi)

Flow Area
(ft 21

Maximum
Velocitv

Minimum
Channel
Depth Comments

Min Max minH/lV (ft) (cfs) Min Max Min Max Min Max (fi/s) (ft) No linins required
DW-D1 0.03 0.05 2 0 2,& 1 .6 5 0.53 0.8 0.60 1.30 4.3 0.80 No linino reouired

-cw-Dz 0.03 0.05 2 0 7.80 3 4 0.89 1 . 1 1.58 2.40 4.9 1 . 1 0 No lininq required
CW.D3 0.03 0.05 2 0 2.50 2 6 0.52 0.8 0.54 1.30 4.62 0.80 No linins required
cw-Br 0.03 0.05 2 0 4.80 2 5 0.70 1 . 0 0.98 2 .10 4.9 1.00 No lininq required
CW.D5 0.03 0.05 2 0 10.10 1 2.5 1 . M 1 .5 2 .16 4.70 4.7 1.50 No lininq reouired
CW-D6 0.03 0.05 2 1 5.00 1 6 0.56 0.9 1 . 1 9 2.50 4.2 0.90 No lininq required
CW-D7 0.03 0.05 2 1 r4.50 1 2.3 0.98 1 .5 2.90 6.00 5 1.50 No linins required
CW.D8 0.03 0.05 2 0 3.03 2 5 0.62 0.9 0.72 1.80 4.2 0.90 No linino required
Past-D1 4.412 0.03 2 2 2.m 0.2 1 . 5 0.20 0.6 0.48 1.92 4.58 0.60 No linino required
Past-D2 0.025 0.05 2 0 1.20 1 4 0.40 0.7 0.32 0.98 3.75 0.70 No linino reouired
Past-D3 0.025 0.05 2 0 2.60 1 4 0.55 0.9 0.61 1.62 4.59 0.90 No linino reouired
Past-Dll 0.025 0.05 2 1 4.86 2 5 0.49 0.8 0.97 2 .10 4.95 0.80 No linino required
PastDS 0.025 0.05 2 1 2.50 0.5 2.5 0.38 0.8 0.67 2.08 3.73 0.80 No lininq required
Past-DG 0,03 0.05 2 1 3.60 2 5 0.42 o.7 o.77 1.68 4.68 0.70 No lininq required
Past-D8 0.025 0.05 2 0 1.70 1 5 0.4 0.8 0.39 1.28 4.36 0.80 No linino required
Past-D9 0.025 0.05 2 1 3.98 0.8 5 0.46 1 .0 0.82 2.20 4.85 1.00 No lininq required

Pasture Sediment Pond Hydrologic Calculations
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CULVNRT DNSIGN CRITERH

Minimum
Pipe Pipe Pipe Controlling Design Design

Culvert Diameter Length Slope Head Flow Veloci$
No (in) (fi) o/o Water (Ft) (cC) (fl/s)

Past-C1 18 40 1 1 2.8 2.3
Past-C2 24 115 3 1.2 4.9 2.9
Past-C3 18 80 0.3 0.9 2.5 2

Past-C4 12 75 3
Past-C5 18 100 1
cw-c1 12 60 3.7
cw-cz 18 20 2.5
cw-c3 4@8" 10 6
GW-C4 36 60 1.7
cw-cs 18 30 2
cw-c6 18 20 2
cw-c7 24 160 3

Inlet / Outlet
Conditions

No lining req'd
No lining req'd
No fining req'd
Submerged inlet outlet
Riprap D50=6"
No lining req'd
No lining req'd
No lining req'd
No lining reg'd
No lining req'd
No lining req'd
No lining reqd
No lining req'd

1.65
0.8
1 . 9
1 . 9

0.67
1 .9
0.9
1 . 1
1 . 1

3.6 4.6
1.7 1.9
4 5

7.8 4.4
6.8 5
14.5 4.2
3.03 4
3.82 4
4.86 2.7

Culverts were designed for these watersheds previously under a very conservative storm
(100 yr 6 hr). With the combined watersheds now proposed, we have checked to make
sure that the designs are still more conservative than the required 10 year 6 hour stonn.
See the table above for the design flow rates used.
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PASTURE SEDIMENT PONT)

100 Year 6 Hour Storm Hydrologic Model

AppendixT-3 A Pasture Sediment Pond Hydrologic Calculations June 2006
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. Msuul€s should be taken to prevent zurface water discharge on the side slopes of the fill and
foundation.

. Waste material from outside sources with uncertain geotechnical engineering propertieg should be
placed l0 feet from the outer slopes so that they will not influence potential sliding surfaces in the spoil
pile.
A rnass stability factor of safety greater than 1.5 will exist.

Sroundwaler Conditions

. No signs of groundwater were observed within the foundation soils in the I 5 test pits or at the contact
with the Mancos Shale.

. No evidence of ground water flow, seeps, springs, or damp soil on the natural slopes comprising the
foundation of the spoil pile.

. Surface water from areas above the fill should be diverted around the fill.

. Percolation tests indicate permeability of approximately 2.5x10-3 cm/sec for in-place conditions and
about 8.4x10-2 cm/sec for loose conditions-

. The material strould be free draining and thus pore water pr€ssures should not develop.

. Any low permeability or wet waste material should be scattered throughout the fill.

PROTECTION OF SURFACE AND GROUND WATER

Runofffrom areas above the Excess Spoil Disposal Areas will be diverted around the diryosal areas in shbilized
diversion channels designed to safely pass the runofffrom a 100-year, 6-hour precipitation event. Runofffrom
the surface of the Excess Spoil Disposal Arcas will be diverted into stabilized diversion channels designed to
safely pass the runoff from a 100-year, Ghour precipitation evenl Hydrologic calculations can be tbund in
Appendix 7-3.
The potential for acidic leachate is minimal because of the sites selected for these permanent disposal areas. The
disposal aeas do not contain springs, natural or manmade watercourses, or wet weather seeps (see Appendix 9-
2, Section 6.3). Under-drains will not be necessary to insure the stability ofthe fill. Wet waste, such as slurry,
will not be disposed in the exoess spoil areas. If, for any r€ulson, water seeps out from the base of the fill, it will
be contained in the perimeter ditches and diverted with the surface runoffto the existing sediment ponds.

Excess spoil that is acid- or toxic-forming or combustible and all coal mine waste placed in the disposal area will
be adequately covered with four-feet of non-acid, non-toxic and non-combustible material, or otherwise heate4
to contol the impact on surface and groundwater, to prevent sustained combustioq and to minimize adverse
effects on plant growth and the approved post-mining land use. Excess spoil that is not acid-forming nor
toxic-forming nor combustible may be used to provide some, or all, of this adequate cover.

Analysis to determine the acid- and/or toxic-forming and alkalinity producing potential of the waste material
disposed in the Excrss Spoil Disposal Area will be performcd for the constituents outlined in the Division's
"Guidelines for Management of Topsoil and Overburden." The objective ofthis sampling program is to identify
areas within the fill that may adversely impact the surface water, groundwater, plant growth, or the post-mining
land use . One grab sample per acre will be taken from each four-foot lift immediately following the completion
of the lift and throughout construction of the pile. Results of the sampling shall be subrnitted to the Division
with the Quarterly Engineering Inspection Reports.

QUANTITIES
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Over the life ofthe SCA facility, the spoil material and coal mine waste which may potentially be disposed in the
Excess Spoil Disposal Areas will come from various sourc€s. Each of these sources is discussed in detail in
Appendix 9-5.

Coal Mine Wastq
. Breakor reject from the Bradford breaker located at the Sunnyside Mine
. Marerial from outside sources
. Low fuel potential high ash fuel reject from the crushing/screening operations

Spoil Material
. West Slurry Cell dike rnaterial
- Reclarnation materials uncovered from the existing coars€ refuse pile
. Fire conhol materials, Burned wastes withirt the existing refuse pile, Inert materials
. Sediment cleaned out of the sediment ponds

Table One of Appendix 9-5 projects the approximate quantities per year and for the life of the mine, and the
approximate time eash source of material will require disposal, Table Two of Appendix 9-5 summarizes the
estimated quantities of material to be disposed during different periods through out the life of the mine.
Modifications to this plan may still be required throughoutthe life ofthe mine as more information is gathered
from the mining pmcess.

Some spoil material (less than 15,000 yards) was placed in this area prior to September 1994 in accordanoe with
the previously submitted plan. This material has been inspected and was adequatelyplaced in astable condition
to meet the design criteria of this plan and the permanent program performance standards.

SUMMARY

' Foundation slope no steeper than 2.8H:lV (36%)
. Minimum 25 ft setback from the crest of natural foundation slopes steeper than 2.8H:lV
. Place material in horizontal lifts no deeper than four feet and compact concurently
. Sarrrple and analyz.e for acid- or toxic-forming potential, one sample per acre per lift
' Outer slopes of fill no steeper than 2.5H:lV
. Construct terraces on the outer slope every 25-35 feet elevation, 14 ft. wide, 0.8 ft deep, profile slope

lo/v4o/o
' Maximum height of 70 feet
. Minimum surface slope of 2%
. Protect against surface run-on with diversions designed for 100 yr, 6 hr precipitation event
. Coal mine waste, acid-forming, toxic-forming, or combustible material will be covered wittt a minimum

of four feet of non-acid-forming, non-toxic-forming, and non-combustible material
. Regular inspections as required in R645-301-514.
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EXCESS SPOL DISPOSAL AREA #2

The northeast portion of the Permit Area is qurrently occupied by the Slurry Ponds #1 and #2 andthe Clear
Water Pond. This area has been approved as a pen&nont disposal area for excess qpoil and coal mine waste. It
has been designed with a capacity of approximately? | 7..900 cubic yards (See Appendix 9-7 and drawings 9-8
A-D).

This area is ideal for its proposed use because it is already a large incised hole in the existing disturbed area
Filling these holes will be the best attempt to return the areato the approximate originat contours. This site is
designed with a very mild outslope for positive drainage and is located in an area without high groundwater or
major surface runoff fl ows.
Reclamation of this site is bonded for the costs of four feet of cover. At the completion of consffuction of this
disposal area, SCA will perform reclamation with less than four feet in an att€mpt to demonsbate that successful
reclamation can be accomplished with a lessor amount of borrow material q)ver. In the event that reclamation is
not successful, the additional cover will be placed to bring it up to a total of four fest and then reseed the site.

CAPACITY of the EXCESS SPOI DISPOSAL AREAS

The design of the Excess-Spoil Disposal Area #l has a capacity of approximately 467,800 cubic yards most of
which is still available. It should be noted that the area might be compatible to allow for further expansion of
the excess spoil disposal areato the east at alater date to handle additional material if necessary.

The Excess Spoil Disposal Arca #2 has a capacity of ryproximatsly ?17 -000 cubic prds. As ofthe 2002 Permit
Renewaf ttre estimated capacrty remaining was apprcximatelyJ50.000 cubic yards. Although this site is
available for disposal for all qualified materials, it is anticipat€d that it will principally be used for disposal of
low fusl rejects. These two Excess Spoil Disposal Areas have ample capacity to accept the malerial quantities
projected during the Permit Term (100,000 yards rejects, 30,000 yards spoil materials).

The sites described below in "Additional l,ocations Considered for Excess Spoil Diqposal Ar€as" re available to
provide additional capaclty for disposal of excess spoil materials in the event that excavation of the existing
refuse pile encounters quantities of material beyond what is initially expected. These other r,eas may also
provide SCA with the oppornrnity to selectively place different types of spoil material into different locations to
the extent possible within the capacities available at the time the materials are disposed.

RECLAMATION of EXCESS SPOL DISPOSAL AREAS

Reclamation of the Excess Spoil Disposal Areas will be in accordance with applicable DOGM regulaions. The
exc€ss spoil and coal mine waste obtained over the life of SCA operations will be placed in a contolled manner
to ensure that the final disposal facility will be suitable for reclamation and revegetation compatible with the
natural surroundings and the approved post-mining land use. The areawill be reclaimed as outlined in Chapters
Nine and Ten.
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ADDITIONAL LOCATIONS CONSIDNRED FOR EXCESS SPOIL DISPOSAL ARE.A,S
SCA anticipates designation of three additional sites for the disposal of excess spoil. The sites under
consideration include the following: Industrial Borrow Area #l; and the Industrial Bonow Area #3 and
Reclamation Bonow Area SCA witl submit a permit amendmpnt for approval by DOGM in the event that it
appears necessary to utilize additional sifes because of the need for additional disposal capacity. SCA does not
intend to be actively conshrcting various excess spoil areas concurrently without specific justification (such as
separation of different types of excess spoil materials, etc.).

Constuction design of the additional disposal areas will be zubmitted following the regulations as required.
Constuction is expected to be similar to tlre methods described above and in appendices 9-2 and 9-5. However,
the locations ofthese additional ar€as are such thd specific design issues to meetttrc requirements for structural
stability, drainage concems, approximate original contourg etc will need to be addressed in the permit
amendment.

The dditional sites are being considered because ofthe potcntial to use excess spoil materialsto fill areas from
which soil materials were or will be removed for other purpos€s. Filling with excess spoil could attempt to
return the areas to the approximate original contours. These areas are not anticipated to be consfucted with
steep out-slopes or in major drainage-ways where erosion would be a ssrious concern. These areas may be used
for excess spoil disposal following completion of their current or anticipated use.
INDUSTRTAL BORROW AREA #I

The Industrial Borrow Area # I is located on the north edge of the permitjust west ofth€ Pashre Sediment Pond.
Some borrow material was removed from this area prior to SCA's purchase of the site. Additional borrow

material is available for use in conbmporan@us rcclamation. If this area is to be used for disposal of excess
spoil materials, it could be oonsftucted concurrently with contemporaneous reclamation which removes borrow
mderial from the area. This spoil material could be placed in a manner which helps the area retum to the
approximate original contours. This area could be expanded to have the capacity to dispose of up to
approximately 100,000 to 200,000 cubic yards of spoil material if needed.

INDUSTRTAL BORROW AREA #3 AND RECLAMATION BORROW AREA

These borrow arcas arc located on the east edge of the permit area Some borrow material has been removed
from the Industrial Bonow Area #3. Phased reclamation work throughout the life of the mine, as identified in
the reclamation plan, will periodicallyrequire additional borrow material to be used until the Industrial Bonow
Area #3 has consumed the entire Reclamation Borrow Area at the completion of final reclamation of the
permitted area.

If this area is to be used for disposal of excess spoil materials, it could be constructed concurrently with
contemporaneous reclamation which removes bonow material from the area This spoil material could be placed
in a manner whictr helps the area retum to the approximate original contours. This area could be expanded to
have the capacity to dispose of up to approximately 400,000 to 500,000 cubic yards of spoil material if needed.

9.7 BACKFILLING AND GRADING
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This section discusses the backfilling and regrading ttrat will be done during the operations plan period.
Backfilling and regrading will involve redisfribution of spoil material and regrading exposed surface areas that
will be reclaimed. The objective of these activities is to restore the site to topographic configurations and
geomorphic conditions similar to pre-mining conditions. Final grading of all areas will include blending
materials into the zurrounding areas and reclaiming as detailed in Plate l0-1.

As discussed under section 9.6,3,the Industial Waste Dump was closed priorto grading the sitc for temporary
storage of cparse and fine refuse. Additional grading was necessary to establish the storage areas. Grading was
required for Storage Areas One, Two, and Four whereas Storage Area Thrce did not require additional gradlng.
Grading requirements for each storage area axe specified under section 9.6.3.

9.8 TOPSOIL AI\[D BORROW MATERIAL HANDLING

Mining operations began at the Sunnyside Mines prior to implementation of topsoil salvage requirements.
Therefore, borrowed soil materials will be required in most locations in orderto achieve successful reclamation
on areas affected by the mining operations. A complete discussion ofthe materials used fortopsoil and borrow
material is included in Chapter Two, R645-301-200, Soils.

9.E.1 Areas to Receive Topsoil or Borrow Mnterial

Areas within ttw SCA Pennit Area that will receive an application of topsoil or borrow material are shown in
Plat€ 10-6 or in Plate 8-4 for Permit Term Reclamation. Areas of contemporaneous rcclamation sequrencing are
outlined in Plate l0-3. Application of the topsoil or borrow material are outlined in Chapter 10.

9.8.2 Borrow Material Removal

Becaur very little topsoil has been saved during the SCC mining activities, borrow material will need to be
substituted for topsoil in order to establish vegetative growth on reclaimed areas. Detailed descriptions oftopsoil
handling on any newly disturbed sites is discussed in R645-301-232, Topsoil and Subsoil Removal. The
following discussion pertains to the borrow area rcmoval that will be neeessary for reclamation.

Approximately 375,000 cubic yards of borrow material will be needed for all reclamation activities to coverthe
area delineated in Plate l0-3. This bormw material will be obtained from the borrow areas outlined in Chapter
Two, R645 -301-224, Substitute Topsoil. The borrow material that will be utilized is the best available within
the SCA Permit Areawhich lies close to the existing disturbed areas. Borrow material will be removed from
these sites and contoured such that each acts as a catchment basin or drained to flow into the existing sediment
ponds. This will be done to control run-offfrom each borrow area and provide water for wildlife species.

A sufficient amount of material will be left in the bottom of each borrow area for reclamation, and each borrow
area will be permanently revegetated according to the procedures discussed in section 9.9. For contemporaneous
revegetation efforts, the bonow area will be seeded with the approved interim seed mix if additional borrow
excavalion is not expected during the next year.
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The bonow material stripping depths will be confirmed by qualified personnel in the field prior to actual
disturbance. Salvageable topsoil will be removed from the bonow arcas as described in ChapterTwo, R645-
301-232, Topsoil and Subsoil Removal.

9.E.3 Topsoil Storage

Detailed descriptions of topsoil handling on any newly disturbed sites is discussed in R645-30l-232, Topsoil and
Subsoil Removal.

9.8,4 Topsoil and Borrow Material Redistribution

The recontoured surfaces of disturbed areas that will receive bonow material or topsoil will be cleaned of waste
material including any the hardpan mst€rial that may have formed between the refuse and soil layers. The sub-
grade will be prepared by ripping to a prudent depth. Ripping will alleviate compaction carsed by equipment
and will also provide a roughened surface for bonding with the bonow material. All roadbeds will be ripped
twice, once each in opposite directions.

After appropriate surface regrading and ripping is completed, borrow material will be applied. The borrow
material will be disributed by end-dumping and minimal grading will be utilized to redistribute the dumped
rnaterials sufficient to cover the reclaimed sites. The bonow materials will not be evenly distibuted as to
depth, thus the materials will be unevenly dishibuted and result in a rough rmeven zurface. The small ruts and
ridges will serve as catchment for water during the revegetation proc€ss. The average bonow material depths are
outlined in Section 9.8.1.

On slopes greater than 2:l the end-dumped topsoil materials will be pushed onto the slopes with a dozer and a
backhoe will be used to systematically gouge depressions ftom four (4) to eight (8) inches deep on 30olo of the
slope surface or as needed to roughen smoothed surfaces. The fmprints of the workers installing tJrc erosion
netting or other additiond erosion control measures may also provide numerous small depressions.
hior to seeding, the topsoil and other regraded surfac€s will be dised lightly, or be scarified along the contour if
a crust has developed since final grading or other soil preparation activities. Otherwise, no special soil
preparation will be nec€ssary.

9.8.5 Amendments

It is possible Jhat the applied borr,ow material may require fertilizer amen&nents at the time of reclamation.
Florvever. it is not the current practice of the Division to apply fertilizer during reclamation. Soil testing at the
time of reclamation {nay be oonducted according to DOGM Topsoil Guidelines to determine iJ.fertilizer is
neede4 SCA will work with DOGM to ensure that the redistibuted soils are anat5zed according to DOGM
Guidelines and that the tests are performed by an approved laboratory. lf needed. , soil amendments will
generally be applied during the fall concurr€nt with reseeding operations to mar<imizeplantresponse.

9.9 REVEGETATION
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The objective of the post-mining revegetation progfam is to restore the surfacedisffbed area to a land use
capability similar to that which existed prior to mining. The initial reclamation objegtives will be to stabilize ttte
soils and to r€store the dishrbed areato appmximaie original topogpphic conditions. Ultimately,fte distwbed
areas will be returned to ttreir pre-mining use wittr watersheds in their approximate pre-mining character. In
general, the long-term appearance and usefulness of the reclaimed permit area will be similar to that encountered
prior to mining and also to that found in the adjacent areas that remain undisturbed by mining and related
activitips.

9,9.1 Geneml Rcvegetation Procedures

All areas that are currently disturbed are shown on Plate 3-1, as well as those areas Orat will be disturbed as a
result of the Mining Plan or the Reclamation Plan activities will be reclaimed according to ttrc procedures
discussed fut this section. Areas of contemporaneous reclamation which will ocpur during the operations phase
are outlined in Plate l0-3. A Final Reclamation Plan is prcsented in Plate l0-l through l0-7. The general
procedures outlined below will be used for all reclaimed sites. Additional details orr these procodures can be
found throughout this chapter and in chapter 10.

. Sub-grade shall be cleaned of waste material, scarified and pulverized before covering with topsoil or
borrow material.

. Topsoil or bonow material will be spread unevenly over all areas to approximate depts as described in
the final reclamation plan.

. The final grade will be blended into the existing grade with anahral finish.

. The finished grades will be left in a roughened state. On slopes less steep than 2:1, all efforts will be
made during grading to conduct the last pass in ttre direction of the contour rattrer than perpendicular to
the contour. The purpose of this effort will be to leave small berms to break up the slope.

l . If it is detenrtined to be needed. lFrtilizer will be spread just prior to seeding. The fertilizer may be
spread by any method that will give an even distribution.

Areas with slopes grcater than 2:l shall b€ scarified to a depth of 6-inches prior to seeding.

Final reclamation seeding must be accomplished between October lst and November 30. All efforts
will be made to plan and schedule reclamation work such that it can be completed in atime frame that
allows seeding to be accomplished during this approved seeding window. If seeding is not fmished
during this time frarrre then all remaining seeding and any related reclamation work will be suspended
until the following year. Areas which cannot be seeded during the seeding window will be stabilized to
reduce erosion. Some acceptable methods of sabilization include: seeding with an annual grain,
mulching or netting until the seeding window has opened. However, seeding with an annual grain will
not take place later in the year than September 15 for areas which are to be seeded with a permanent
seed mixture that fall due to the potential competition the annual grain may have. Interim seeding may
be conducted at SCA's discretion dwing other times during the year (such as early qpring) trat currently
appear to show promise of success.

For areas to be hydro-seeded the water and l5o/o of the wood fiber mulch and 50% of the tackifier will
be mixed in the hydroseeder. The slurry will then be mixed with water at a rate of 13,000 gallons per
acre and the seed will be added to the slurry. The seed/slurry mixture will be applied to form an even
cover within 30 minutes of the seed being added to the slurry. Application will begin at the top of the
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slope and work downward. The remaining mulch and tackifier will be applied immediately following
initial seeding.

For slope s greater than 2: 1 , seed may be broadcast evenly over the prepared slopes by nteans of a hand-
held seeder. Broadcasting will not be done during windy conditions or when the soil is saturated.

All areas which are seeded will be raked or chained to provide adequate seed to soil contact.

On slopes steeper than 2H: I V, additional erosion control measufes (zuch as excelsior g'pe mats) will be
implemented to cover the seed bed srrrface and protect the barren soil zurface ftom wind and water
erosion, to increase revegetation success to meetttre post-mining land use. Ifmethods of erosion conhol
which are more economically viable than matting ire generally accepted by revegetation specialists as
effective for slopes similar to what is being reclairned, SCA will present the option to DOGM for review
prior to beginning revegetation work.

Shrub plantings will be used on a few sites to augnent the shrub portion of the existing plant
community and to blend in man-made features with tre natural terrain The shrub stock will be pinyon
pine and juniper tublings. The tublings will be grouped and not evenly placed at a density of 200 shrubs
per acre. The planting site will be saturated with water as the initial inigation. The planting site and
rooting area will be hand-cleared of all vegetative growttr to reduce competition from established
vegetation. SCA commits to creating six (6) areas consisting of approximately 1000 strrub plantings
each as shown on Plate l0-7. These shrub plantings will occur at the time that final reclamation work is
performed in each designarcd area The shrub plantings are being created for the purpose of
establishing areas of oover for wildlife habitat

Rock piles will be placed at random acrcss the regraded site. The rock piles will be constructed from
boulders obtained during bormw material excavation and will generally consist of boulders larger than
one foot in diameter (ie. those easily removed during excavation). Approximately four piles will be
constructed per acre until available rock materials obtained from the borrow areas are exhausted. The
piles will vary in size but could average approximately 6'-10'in diameter and 3'-8'high. The rock piles
are being created for the purpose of providing habitat for snakes, small mammals (marmots, ground
squirrels, chipmunks and other ground dwelling rodents), etc.

9.9.2 Interim Revegetrtion

During the operations phase several areas will receive interim revegetation stabilization includingthe following:

. New berms or other new disturbances associated with the construction of sedimentation ponds or related
structures including embankment tops, slopes, ditches, etc. At this time there ar€ no new sedimentffion
ponds proposed.

. New topsoil piles associated with new disturbances.

. Any other areas asseciated within the SCA Permit Area which are judged to require interim
stabilization.
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These areas will be dishrrbed again during final reclamation activities and therefore will not rcceive topsoil.
Because backfilling and construction of hydrologic controls will occrn just prior to seeding, many of the seed
beds wilt rcquire no additional preparation. Furthermore, subsequent surface manipulation ofthese areas would
demolish consfucted strucurr€s.

Compacted areas will be prepared for seeding by ripping, scariffing, or discing the materials in place. All areas
will then be seede4 fertilized and mulched utilizing standard broadcast or hydroseeder methods.

For most areas requiring interim stabilization during the Mining Perio4 16-16-8 fertilizer will be applied at a
rate of 150 pounds per acre. if it is determined to be_needed. Topsoil stockpiles will not be fertilized. The
interim seed mix proposed for use in all areas is shown in Figure 9-1, Intsrim Reclamation Seed Mixhue. This
mix contains a combination of native and intoduced species and is proposed because the species establish
rapidty and effectively confiol emsion. Mulch will consist of a wood fiber or weed-frre straw applied at a rate of
one ton (l) per acre.

In addition to the benefits received from interim revegetation in terms of soil stabilization and erosion control,
SCA also expects to reduce annual weedy qpecies on topsoil piles and borrow areas through establishment of an
interim perennial vegetative cover. This reduction in weedy qpecieq and thereforc a reduction in available weed
seed in ttre arcq oould geatly increase the chance of permanent vegetation suc@ss. SCA will pay close
attention to weed population and determine if additional weed controls are needed in accordance with section
9.11.2.

9.9.2.1 Interim Reclamrtion of the Third and Forth Lifts of the Coarse Refuse Pile

Revegetation on all land that is disturbed by coal mining and reclamation operations will occur as
contemporaneously as practicable with mining operationg except when such mining operations are conducted in
accordance with a variance for combined SURFACE and UNDERGROUND COAL MINING AND
RECLAMATION ACTIVITIES issued under R645-302-280. During the life of SCA operations, interim
reclamation will be accomplished as necessary or as required by the Division. Cover malerial will be obtained
from an approved borrow material site and the depth of cover will be approved by DOGM prior to conducting
contemporaneous reclamation.

Interim reclamation was performed on the third lift and the fourth lift of the coarse refuse pile in 1993 and the
spring of 1994. The Division approved SCA's plan to cover the remaining portion of the third lift with two (2)
feet of borrow material. The material in the designated Excess Spoil Pile site was previously approved by
DOGM to use as bonnw material, therefore, SCA utilized this material to cover the remainder of the third lift.
There were approximately two (2) acres on the ttrird lift which were covered with approximately 6,500 cubic
yards of material. The fourth lift was covered and reseeded at the same time and in the same manner as the third
lift

The Interim Secd Mixture (Figure 9-l) was utilized for interim reclamation ofthe third and fourth lifts. Erosion
and sediment confol consisted of slope stabilization using I 6- l 6-8 ferl.;ilizer at a rate of I 50 pounds per acre and
wood fiber mulch at a rate of one (l) ton per acre.
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EXCESS-SPOI DISPOSAL AREA #2 DESIGN

INTRODUCTION

This plan describes the designo construction, operation, and maintenance ofthe Excess
Spoil Disposal Area#2. Appropriate maps and cross-section drawings ofthe area:N
designed are included in the Mining and Reclamation Plan. The MSHA ID Number
associated with this facility is 121l-UT-09-02093-05.

Excess spoil and coal mine waste will be placed in the designated Excess
Spoil Disposal Area #2 (see Plates 9-8 A, B, C & D) in a controlled manner to:

(1) Minimize adverse effects of leachate and surface water runofffrom the fill on surface
and ground-water qualrty and quantity;
(2) Ensure mass stability and prevent mass movement during and after construction;
(3) Ensure that the final disposal facility is suitable for reclamation and revegetation
compatible with the natural surroundings and the approved post-mining land use;
(a) Not create a public hazard; and
(5) Prevent combustion.

At no time will any non-coal mine waste (including, but not limited to, grease, lubricants,
paints, flammable liquids, garbageo abandoned mining machinery, lumber, and other
combustible materials generated during mining activities) be deposited in the excess spoil
fill. No burning waste will be placed in the fill.

This disposal area is designed in accordance with the requirements for excess spoil areas,
as well as for refirse piles. Coal mine waste, which is disposed of in the excess spoilFrea.
will be placed in accordance with ttre requirements herein and will be of the proper
characteristics to be consistent with the design stability of the fill. CoaI mine waste
materials from activities located outsidelhis SCA permit area may be disposed of in the
permit area only if of the proper chmacteristics to be consistent with the design stability
of the fill as stated in this Appendix.

SITE SELECTION

The attached exhibit identified for the Excess Spoil Pile #2 identifies the location of the
pile with reference to the SCA Power Plant and other features overlaid on a segment of
the USGS TtAminute Sunnyside Topographic Quad. This disposal area is located on
relatively flat ground in the north east portion of the permit site in an areapreviously
occupied by Slurry ponds #l and #2 andthe Clear Water Pond. This site was selected
because itlvas already a large incised hole in the existing disturbed area Filling these
holes will attempt to return the area to the approximate original contours. This site is
designed with apild out slope for positive drainage and is located in an area without high
groundwater or major surface runoffflows.
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Additional benefits of this site also include the fact that it is a significant distance away
from other major surface installations and no mine openings exist within a 500-foot
radius ofthe pile's outor boundary perimeter [30 CFR 77.215-2 O) (4)]. The SCA power
plant is located more than 1000 feet to the west of the pile, and the SCA crushing
facilities are located more than 700 feet west of the pile. (See plate 5-1 and 5-1E). It is
expected that construction of theCisposa!.areA will not affecJ any previously undisturbed
land in the area.

Federal regulations, 30 CFR 77.214 (b), also require isolation of the pile from any coal
seams inthe area $o coal seanrs exist withinlhe near proximity of the spoil pile.

STABILITY

The fill and appurtenant structrrres were designed using curent, prudent engineering
practices and meet the design criteria established by the Division. Qualified registered
professional engineers experienced in the design of earth and rock fills have certified the
design of the fill and appurtenant stuctures. Regulations require that the pile not have an
outer slope steeper than 2 horizontal to I vertical [30 CFR 77.215 (h)]. Since the fill is
designed with an out slope of approximately *15-20oh it has no trouble attaining a
minimum long-term static safety factor of 1.5. The foundation and abutments of the fill
are in the hole and will be stable under all conditions of construction.

FOUNDATION INVES TIGATION S

Due to the simplicity of this design (filling an existing hole) foundation investigations
were limit€d. No underground mine workings exist within the SCA permit area to have
any effect upon the stability ofthe fill and appurtenant structures. The slope of the native
foundation material in the disposal area does not exceed a slope of 2.8h:lv (36 percent).

Groundwater C onditions

t No signs of groundwater have been observed within the existing ponds.
* Surface water from areas above the fill is designed to be diverted around the fill.
* The material to be disposed should be ftee draining and thus pore water prcssures
should not develop.
* Any low permeability or wet waste material should be scattered throughout the fill.

TOPSOL PRESERVATION

No topsoil was segregated from this the Slurry Pond area at the time of their construction
in the 1970's. An existing topsoil pile was created for the Clear Water Pond. Since this
area has been used as a slurry handling and disposal site for the past couple of decades, it
would not be appropriate to segregate additional lopsoil from this area for future use. All
vegetative and organic materials will be removed from the disposal area prior to
placement of excess spoil.
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CONSTRUCTION

In apcordance with 30 CFR 77.215-2 (b) (8), a description ofthe manner of construction
to be employed at the site is as follows:

Excess spoil will be hansported and placed in a controlled manner in horizontal lifts not
exceeding 2 feet in thickness; concrilrently compacted as necessary to ensure mztss
stability and to prevent mass movement during and after gonstuction; graded so that
surface and subsurface drainage is compatible with the natural surroundings; and covered
with topsoil or substitute material. Material will be placed in the fill by end or belly
dumping and then spread into compactable lifu. ,Ihe gradual progression ofthe fill will
essentially fill the two slurry ponds to theirproruggd surface, then filling the Clearwater
Pond and connecting to the
area.,

Compaction ofthe spoil materials and coal mine waste materials win be accomplished by
wheel rolling from the hauling and spreading equipment such as ten wheel dump tnrcks,
other haul trucks, belly dumps, scrapers, dozers, etc. Spreading and compacting the
material in intermediate lifls less than two feet can add to the effectiveness of compaction
by wheel rolling.

The final configuration of the fill will be suitable for the approved post-mining land use.
The grade of the out-slope will be approximately,l5-20 percent. Detailed drawings
(including b/pical sectional maps of the pile crosswise and lengthwise) as required by 30
CFR 77.215-2 (b) (8), are provided as Plates 9-8 A, B, C, D. These show all dimensions
of the spoil pile to be constructed.

No permanent impoundments will be constructed on the completed fill. The final surface
will be left in a roughened condition such that the small depressions should minimize
erosion and assist revegetation.

BIJRNING AND BIJRNED WASTE UTILIZATION

All possible efforts will be made to reduce the potential for the occurrence of coal mine
waste fires in the Excess Spoil Disposal Area #2. Although coal mine waste will be
placed in the fill, it is intsnded that this material will have a very low BTU level and
therefore not create a significant risk of combustion. Ash materials from burned coal
mine waste may be placed in the fill but should not create a significant risk of
combustion. No buming waste will be placed in the fill.

In the event that a coal mine waste fire occurs, it will be extinguished by the proper
personalJvho conduc(the surface mining activities, in accordance with the plan approved
by the Division and the Mine Safety and Health Administration as required by 30 CFR
77.215(l). This plan essentially entails the placernent of two feet (or mone if necessary)
of non-combustible soil material over the burning area, Only those persons authorized by
the operator, and who have an understanding of the procedures to be used, will be
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involved in the extinguishing operatiors. No buming or unburned coal mine waste will
be removed from a permitted disposal area without a removal plan approved by the
Division. Consideration will be given to potential hazards to persons working or living
in the vicinity of the structure.

ACID- and/or TOXIC-FORMINC POTENTIAL OF WASTE

Previous tests of the material at the SCA facilities have indicated that the acid- and/or
toxic-forming potential ofthe waste is not a sigttificant problem. Howevero in order to be
conservative, analysis to determine the acid- and/or toxic-forming and alkalinity
producing potential of the waste material disposed in the Excess Spoil Disposal Area will
be performed for the constituents listed below. The objective of this sampling program is
to identifr areas within the fill that may adversely impact the surface watern groundwatero
plant gpwth, or the post-mining land use. One grab sample per acre will be taken from
each four-foot lift immediately following the completion of the lift and throughout
construction of the pile. Results ofthe sampling shall be submitted to the Division with
the Quarterly Engineering lnspection Reports.

Excess spoil that is acid- or toxic-forming or combustible materials placed in the disposal
area will be adequately covered with four-feet of non-acid, non-toxiq and non-
combustible material, or otherwise teated, to control the impact on surface and
groundwater, to prevent sustained combustion, aild to minimize adverse effects on plant
growth and the approved post-mining land use. Excess spoil that is not acid- or toxic-
forming or combustible may be used to provide some, or all, of this adequate cover.

Coal mine waste materials, of which geologic properties are uncertain or which have sub-
standard geologic characteristics, will be scattered within the interior of the pile at least
ten feet from the outer slopes. Waste materials ftom ansas outside ofthe SCA permit site,
but which are comparable to the materials considered in the design of the fill, may be
placed in the fiIl_by_SgA in accordance with the standards of this section but without
additional restriction.

ANALYSIS PARAMETERS

* p H * Electrical Conductivity
+ Particle Size Analysis (% sand, silt, clay)
* Soluble C4 Mg, and Na
* Selenium

* Sodium Adsorption Ration
* Total N

* Nitrate-N * Boron
* Maximum Acid Potential Neutralization Potential
* Organic Carbon * Sulfur-total

PROTECTION OF SURFACE AND GROUND WATER
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Runofffrom areas above the Excess Spoil Disposal Area #2 will be diverted around the
disposal area in stabilized diversion channels designed to safely pass the runofffrom a
l00-year, 6-hour precipitation event. Runofffrom the surface ofthe Excess Spoil
Disposal Area will be diverted into stabilized diversion channels designed to safely pass
the runoffftom a 100-year, 6-hour precipitationevent.

The potential for acidic leachate is minimal because ofthe site selected for this
permanent disposal area. The disposal area does not contain springs, natural or manmade
watercourses, or wet weather seeps. Under-drains will not be necessary to insure the
stability of the fill.
Wet waste, such as slurry, will not be disposed in the excess spoil area. I{ for any
reason, water seeps out from the base of the fill, it will be contained in the perimeter
ditches and diverted with the surface runoffto the existing sediment ponds.

I{YDROLOGIC FLOWS

Diversionsleyp Qqg.q constructed and yill bc maintained around the perimeter of the fill.
Hydrologic calculations have been prepared for the sunounding areq which is fairly
representative of the proposed ground surface during consfruction and will improve upon
completion of the revegetation.

During constuction of the fill, the existing diversions will be adequate to contol runoff
and direct the adjacent surface flows around the fill. These existing diversions include
the old slurry ditctr, which is no longer used for slurry transport (at least 2 feetdeep and
8 feet wide) and the surface diversion into the Clear Water Pond (approximately I foot
deep and 4 feet wide). [30 CFR 77.215-2 (b) (6)] (See Appendix 7-3 for hydrologic
calculations)

Construction of the fill will occur in a layering manner such that the direct precipitation
falling on the fill can flow offofthe fill when the existing slurry ponds are filled.
Following the filling ofthe slurry ponds and when it is necessary to divert runoffaround
the Clear Water Pond so that it can be filled with spoils, the final diversions (minimum
1.5 foot cut ditches and culverts where s ) will follow the alignments shown on Plate
9-8C. This shows that the runofffrom this area will flow into the diversions, around the
fill and either to the Pasture Pond or the upper end of the East Slurry Cell as shown.

EROSION CONTROL

Uncontrolled surface drainage will not be diverted over the out-slope of the disposal area
Outer slopes will be graded at a mild slope in order to minimize surface erosion at the site
and provide adequate stability. The final surface configuration will leave a roughened
condition to reduce the potential for direct runofffrom the fill. This will reduce the
amount of rill and gully erosion and therefore increase the long-term stability.
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All disturbed meas ofthe fill, will be revegetated upon completion of construction in an
effort to demonstrate successful reclamation with less than four feet of borrow material
oover over coal mirre waste. The success of the revegetation will also evaluate its ability
to conhol erosion. However. until it is proven that less than four feej of bonow matgrial
will be adequgte for recl-arnation. SCA will r4aintain its bond based on utilizing the entire
fbut feet of cover.

The sediment ponds in place, until bond releasen will perform final sediment control.

INSPECTIONS

A qualified registered professional engineer, or other qualified professional specialist
under the direction of the professional engineer, will periodically inspect the fill during
construction. The professional engineer or specialist will be experienced in the
construction of earth and rock fills.

Such inspections will be made at least quarterly throughout constnrction and during
critical construction periods. Critisal consfuction periods will include at a minimum:
foundation preparatioq including the removal of all organic material and topsoil;
installation of final surface drainage systems; and, the final graded and revegetated fin.
Regular inspections by the engineer or specialist will also be conducted during placement
and compaction of fill materials.

The qualified registered professional engineer will provide a certified report to the
Division promptly after each inspection that the fill has been constnrcted and maintained
as designed and in accordance with the regulatory requirements. The report will include
appearances of instability, structural weakness, and other hazardous conditions as well as
the results of samples taken to determine the acid/toxic potential. The photogaphs
accompanying each certified report will be taken in adequate size and number with
enough terrain or other physical features of the site shown to provide a relative scale to
the photographs and to specifically and clearly identiff the site. A copy of each
inspection report will be retained at or near the mine site. A copy of the report will be
sent promptly by SCA to DOGM.

If any examination or inspection discloses that a potential hazard exists, the Division will
be informed promptly of the findings and of the emergency procedures formulated for
public protection and remedial action. If adequate procedures cannot be formulated or
implemented, the Division will be notified immediately. The Division will then notiff
the appropriate agencies that other emergency procedures are required to protect the
public.

More frequent inspections will be conducted if a danger of harm exists to the public
health and safefy or the environment. Inspections will continue until the refuse pile has
been finally graded and revegetated or until a later time as required by the Division.

CAPACITY of the EXCESS SPOL DISPOSAL AREA #2
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This disposal area has a design capacity of approximately? l7.gQ0-cubic yards (.seg

calcfrlation 1irble on next page). Upon approval, it is readily available for use without
additionat site preparation. Over the life ofthe SCA facility, the spoil material and coal
mine waste which may potentially be disposed in excess spoil disposal areas may come
from various sources. These sources are explained in detail in Appendix 9-5. However,
it is expected that this site will principatly be used for disposal of low fuel potentiaUhigh
ash rejects from the crushing operation. Under currently planned operations, it is
anticipated that approximately 20,000 cubic yards ofthis reject material may require
disposal each year within the next permit term. This site alone has adequate capacity to
dispose of all anticipated reject material to be generated withinthe next permit term.

FINAL RECLAMATION OF SPOIL DISPOSAL SITE

Final reclamation of Excess Spoil Disposal Area #2 will be in accordance with applicable
DOGM regulations. The excess spoil obtained over the life of SCA operations will be
placed in a confiolled manner to ensure that the final disposal facility will be suitable for
reclamation and revegetation compatible with the natural surroundings and the approved
post-mining land use. As previously discussed, it is the intent of SCA to initially utilize
this site as a demonstration area to evaluate the success of reclamation with less than four
feet of borrow material cover over coal mine waste. Nonetheless, SCA has posted bond
adequate to reclaim the area with a total of four feet of cover if necessary. Release of this
bond will not be requested until the reclamation is demonstrated successful.
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Sunnyside Cogeneration Aqsociates
Spnnvside Refuse an$ Slurry C/0071015
EJLcesq Sgqil$sposal A$ir #2
Reyisgd Capacis C?lsulations.

Cross Sectional Areas
Remaining
Pile Area

(?082
conditions)

GO

Vo I unlg-leomparison Calculati qn s

Total.Pile Remainine
Volume Pile Volume

(beginning 1997) (afte.r 2002)
(sy) &$

Total Pile Area
(.1997

qolrditian$JsO

Dist.
Bgtween
Sections

(CI
South

Section E

Section F

Section G

Section H

Section I

Section J

Section K

Section L

Section M

Section N

Section O

North

a
849

2.222

3,071

3 . 9 1 1

4.479

5.303

9.951
10.424

7.880

7.555

4 , 1 1 0
q

a
622

1,664

2.047

2.426

2,816

3.734

9.258
7.926

4,.710

4.240

1 . 7 7 0
q

755

5.687

9.802

12.930

15,537

1 8 . 1 1 5

28.248

37.731

33.896

28.583

21.602

553
4.233

6.872

8.483

9,707
12.130

24.059

31.822

23.400

16.574

1 1 , 1 3 0

a
48

100

100

100

100

100

100

100

100

100

100

5.5 4,186 LE03

217.072

Note: Volume 1997 represents the total volume of the pile based on the

bottom surface that existed in 1997 prior to beginning construction and

filling the slurry ponds. Volume 2002 represents the renaining volume

based on the existing surface in 20Q2 with the slurry ponds partially filled.

Both calculations are projecting a finished top $urface as shown on the

drawings.signed_ Ogt I 8. 2004.

Note: See Dravqings 9-88 and 9-8D for cross section maps

SCA - Appendix 9-7
ct007 /035

Page 8

150.567

W
June 2006



9N
rN

tln 
? sv9 '1010 ntc

gm
z D I dts



!,iri,Jrfl 
?

 svg
 ,.1

J0
 

J0
 /,i0

900e 
t I dts

q
]A

t3
c3

U



"i;,m
n

fS
6

-lto
lo

 nic
9

o
0

zs 
r a

ls
q

J^tfc3
u



f,,,i,!/rll 
f S

V
g

 ,.1
1

0
 

JO
 ;4

rc
soz r t ars

aJA
,f,c3u



d
vv{ xflo

N
I cI9

0
7

0
a

o
A

H
o

ssv u
o

4
e

Ja
u

a
S

o
S

 a
p

ls,,(u
u

n
s

JS
:8T

$uii'litflnvt
@

lY
l

ill
I I\l

r!ll

2

F
-

9
;B

g
 

B
g

i 
5

E
 

f;E
i ;E

 { 
!E

3
 :F

 g
 d

F

d&6

I

3
6

{3
e

A
 -.8

,rg
F

-
g

s
'!?

o-
!x!!!!n

!





N
W

d 2N
IqW

It 
H

1nO
&

N
Y

Id N
O

U
V

N
W

JS
A

 ntrfll 
n*gd

se
?

B
JJo

ssv uo
rlB

Ja
u

a
8

o
J e

p
rM

u
u

n
s

css
J:ffit:t'lT

.l:'ffi';JR
,

sfifffle'iiiffi,vffi
T

I
c

o
l

z

<
5

,-\ 
=

'T
'f 

!e 
=

rJ.r 
F

<
 

=
^>

 
N

i 
otl

€
 ;s

 ;€
 3

 3
.c

 9
a

 
9

6
 

9
 

0

.L
'.

.i:t-,/\ .
.;.C

---------J 
,/.'

''.--.'-.'.---'-.'
,- 

(./

I

\l------P
-i'--*--'

lrl
t-



0090roN
nsg

N
W

d N
O

IS
A

flA
IO

 ON
V

 E
'V

M
V

A
O

N
Y

]d N
O

IJE
T

W
S

qA
 W

A
qJ JIN

A
S

{
sa

?
e

ra
o

ssy uo
tle

Ja
u

a
flo

S
 ap

rs/ru
u

n
s

xvj @
ro-€cr (l@

) '!!gf-{si 
(rcs)

E
 O

tg H
V

rn '|lm
 rsv", qta H

ruoN
 06tl

6
u

d
a

^Jn
s pu

D
l t 6

u
u

e
a

u
t6

u
t lllt

syvfd
 

N
trh

l v
(J

JS
S

I
T

I
c

o
lI

gv

c
6

-{t-ro
 

H
3S

S

IIIIIIIIIiIItt
4

,r''

--=
=

=
,-:- 

-
r{

I'', 1 
I

,\

6
V

lte

o
V

6
io

.
E

2

fr>
c

o
,.

8
:Z

3
3

f,
o

c
o

(,=

IIIII
llIIIIIIrtIIIIrqt-I

'I

I'

\



o
o

9
0

to
N

n
sa

N
Y

I4 C
N

I(W
J

N
O

IIV
N

V
IJqA

 W
N

I,T
se

?
B

.ra
o

ssy 
u

o
\e

Je
u

e
a

o
c a

p
lslu

u
n

s

xv.r oo
a

o
-5

cr (L
o

g
)'rtsc-o

g
t (r0

8
)

clo
rs H

V
ln

 lH
:n

 rsvl 0
0

6
 H

rlo
N

 ossl

s$iui"i"fiifiilii\(7
atv

!

,o
o

€
 =

 "t

9
6

-O
t-lO

s3
v

3
4

 
1

 
9

=

: 
r 

E
r

5
 

I 
Ir 

-
-s

 
"s

 
6

g
;:

?
-E

 
r

!: 
!{ 

,t-.
_

:. 
i 

i.tg
c

^
 

d
 

P
9

d
?

- 
f'?

r, 
'

I 
P

.!jr:f_

I 
l{t::: r 

:

oN
lN

ltr'lt 
svc "ll0 l0 nlo

g00e 
s 1 drs

clS
A

lS
ctH

-.#----+

E3
e

E
iI

ir"
ti

q
9

ri-

5
fr

4\\\II

tl

//ll

-_-lII

\
\

ror-0N
r!!4 

a..\s!ordE
\n 

rA
 

N
 

ll{ttl 
- fic 

tl 
los






